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Ha6mo,naeMOMY B 3KcnepuMeHTe nepexo,nuoMy H3nyqe
HHJO, KaK npaouno, conyTCTBYJOT ,npyrue ou,nw 3nei<Tpo
MaruuTuoro H3nyqeuuH: TOPM03Hoe, H3nyqeuue Baounooa
qepeHKOBa, a TaK*e pa3llH'IHOrQ po,na lliOMHHeCUeHUHH, 
.CBH3aHHaH C H3lly'laJO~HMH UeHTpaMH KaK B Be~eCTBe MH
WeHH, TaK H B llOBepXHOCTHbiX 3arpH3HeHHHX. 

llpu onpe,neneuuu BKna.na 3THX npoueccoo o6bi'IHO cqu
TaJOT nJOMHHecueuuuto uenonHpH30Bauuoii /1 •2•3 I. O,nuaKo, 
KaK 6wno noKa3auo llatiJoMOBbiM / 4/, .na*e npu paouoii 
oepoHTHOCTH opueuTauuu ocuunnHTopoo no ocex.uanpaone
HHHX lliOMHHeCUeHTHOe CBe'leHHe OKa3blBaeTCH llOllHpH30BaH
HblM, ecnu ,nu3neKTpuqecKaH npouuuaeMOCTb cpe,nw oTnu
qaeTcH OT e,nHHHUbl. 

B uacToH~eii pa6oTe onucwoaeTcH ycTauooKa, npe.n
ua3Ha'leHHaH ,nnH uccne,nooaHHH nepexo,nuoro H3ny'leHHH, 
B KOTOpOH, ITOMHMO H3MepeHHH llOllHpH3aUHH, ua6nto,naeMOe 
H3nyqeuue auanH3HpyeTCH no opeMeHH. TaKHM o6pa3oM, 
oonpoc o BKna.ne ntoMnuecueuuuil pewaeTCH c npuoneqeuueM 
KPHTepHH .nnuTenhHOCTH, co,nep*a~erocH B caM OM onpe,ne
neHHH nJOMHHeCUeHUHH. llpaKTH'IeCKH 3TO ocy~eCTBnHeTCH 
B on.ne ycTpoiicToa, no,no6uoro HMnynbCHblM !PnyopoMeT
paM /S ,6 /, npe,nHa3Ha'leHHblM ,nnH H3MepeHHH KpHBbiX 
3aTyxaHHH ntoMHHecueuunu B uauoceKyu,nuoM ,nuana3oue. 

llpHHUHIT ycTpOHCTBa ycTaHOBKH 6a3HpyeTCH Ha MeTO,nH
Ke perHCTpaUHH cna6biX CBeTOBblX ITOTOKOB Ha ypOBHe OT
,nenbHblX tiJoTOHOB H BpeMH - nponeTHOH TeXHHKe. linoK
CXeMa noKa3aHa ua puc. 1. 
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Puc. 1. IiAoK- cxe..wa ycaaHoeKu. 
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IJepeXO)J.HOe H3n~eHHe, a BMeCTe C HHM H niOMHHeCU,eH

U,HB, B036y:>K,IJ.aiOTCB Ha MHWeHH 3neKTpOHHbiMHHMllynLCaMH, 

KOTOpble $opMHPYIOTCB 83 HenpepbiBHOro nyqKa 3neKTpOHOB, 

ycKopBeMLIX KacKa.D.HLIM reHepaTopoM c 3Heprueii .D.O 

300 K3B. HMnynLChl 3neKTpouoa liJopMHPYIOTCB c noMOIIJ,LIO 

)J.HaclJparMhl H napbl OTKnOHBIOIIJ,HX nnaCTHH, Ha KOTOpble 

oT · -re:HepaTopa ua 2- x na:Mnax TY~su--rro,ijaei'cJicllily

coa.D.anLuoe HanpB:>KeHae c qacToToii 5 ..wrfl. ,IJ;nuTenLHOCTL 

HMnynLCOB Ha MHWeHH COCTaBnBeT 2-4 HC€K. 
<l>OTOYMHO:>KHTenh THna 56 AVP perHCTpHpyeT clJoTOHhl, 

B036y)I()J.aeMLie Ha MHWeHH 3neKTpOHHbiMH HMnynLCaMH. 

C aHO,IJ.HOH Harpy3KH <l>3Y /50 OM/ HMnynLChl, COOTBeT

CTBYIOliJ,He OT,IJ.enhHbiM 3aperHCTpHpOBaHHbiM $OTOHaM, no

CTyllaiOT Ha ycanuTenL c Ko341tilHU.HeHTOM ycaneHHB 10 
H C06CTBeHHbiM BpeMeHeM HapaCTaHHB 2 HC€K H ,IJ.anee 

Ha 6biCTpbiH HHTerpanLHhiH ,IJ.HCKPHMHHa TOp, clJopMHpyiOIIJ,HH 

aMnynLcLI .D.nB 3anycKa KaHana "cTapT" apeMB-aMnnHTy.D.

Horo npeo6pa30BaTenB. CarHan ,IJ.nB 3anycKa KaHana "cTon" 

clJopMapyeTCB C llOMOliJ,hiO ycHnHTenB-orpaHH"'HTenB 

H 6biCTporo ,IJ.HCKpHMHHaTOpa 83 CHHyCOH,IJ.anLHOrO HallpB

:>KeHHB, CHHMaeMOrO CO cneu,aanLHOH 06MOTKH,HH.D.YKTHBHO 

CBB3aHHoii c aHO.D.HLIM KOHTypoM reHepaTopa /5 MFfl/. 
CTonL BLICOKHe Harpy3KH B KaHane "cTon" Ha caMOM ,IJ.ene 

He peanH3YIOTCB, llOCKOnLKY OH 3aiiJ,HIIJ,eH OT H3nHWHHX 

HMnynLCOB 6nOKHpOBKOH C KaHana "CTapT", nponycKaiOIIJ,eH 

"CTOllOBLie" HMnynLCbl TOnhKO nocne llOBBneHHB HMnynLCa 

B KaHane "cTapT". IIony"'eHHLiii TaKHM o6pa3oM apeMeHHoii 

cneKTp jpuc. 3/ llOKa3LIBaeT CTaTHCTH"'eCKH ycpe,!J.HeHHYIO 

3aBHCHMOCTh 3a,!J.ep:>KKH HCllYCKaeMbiX MHWeHLIO clJoTOHOB 

OTHOCHTenLHO MOMeHTa nona)J.aHHB Ha MHWeHh HMnynLca 

3neKTpOHOB. 

bhiCTpO,!J.eHCTBHe CXeMhl orpaHH"'HBaeTCB. MepTBbiM 

BpeMeHeM MHOrOKaHanLHOrO aMnnHTY.D.HOrO aHanH3aTopa 

/30 MKC/. lJ03TOMY B pa60"'HX ycnOBHBX CKOpOCTb C"'eTa 

He npeBLiwaeT 104u..wn/c, T.e. Ha 500 HMnynLcoa 3neKTpo

HOB npHXO,IJ.HTCB 1 3aperHCTpHpOBaHHbiH clJoTOH, "'TO BBnBeTCB 

,IJ.OCTaTO"'HOH rapaHTHeH OTCYTCTBHB MHOroclJoTOHHbiX llO,IJ.

CBeTOK. 

BpeMeHHoe pa3peweHHe ycTaHOBKH onpe.D.enBeTcB ,IJ.nH

TenLHOCTLIO HMnynLCOB 3neKTpOHOB H C06CTBeHHbiM pa3pe-
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Puc. 2. EAoK- cxeMa U3MepeHU.II annapa•ypHoil fPYHKflUU 
pa3perueHU.II. 

Puc. 3. BpeMeHHbJe cneK•Pbl. Nk - HOMep KaHaAa, n- ttuc-
Ao o•ctte•oa a KaHaAe. QeHa KaHaAa- 0,123 HCeK. 1 - anna- ~ 
pa11ypHa.11 fPYHKflU.II pa3perueHU.II; 2 - U3AytteHue MurueHu Au 
bAJI <}ayx 63aUMHonepneHbUKYAJipHWX noAOJit€HUU aHaAU3a•o-
pa noA.IIPU3aijuu; 3 - KpuaaJt abacaettuaaHU.II AIOMUHecijeHflUU 
aH•pafleHa. 
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WaiO~HM BpeMeHeM perHCTpHpyro~ero ycTpOHCTBa /<!>3Y 
H 3neKTpOHHKH/. llOCKOnbKY npHMOe H3MepeHHe ~nHTenb
HOCTH 3neKTpOHHhlX cryCTKOB npe~CTaBnHeTCH 3aTpy~HH
TenbHhlM HJ-Ja ManoB: aenaqHHbi caruana /10 5 3neKTpo
uoa/HMn/, WHpHHa annapaTypHOH lilYHKI.(HH pa3peWeHHH 6blna 
Ol.(eHeua B peJynhTaTe HJMepeHHH, 6noK- cxeMa KOToporo 
noKaJaHa ua puc. 2. CaeToaoB: ~Ho~ THna AJI -102A B03-
6y)l(~anCH HMnynbCaMH ~nHTenbHOCTbiO Ha nonyBbiCOTe OKO

no 0,6 HCeK OT reuepaTopa Ha pTyTHOM pene Tektronix 
Type 109. qacToTa reuepaTopa 700 Tij. 0THOIIIeuae 
qacna JaperacTpapoaaHHbiX HMnynhcoa K qacny Janyc
KaiO~HX paBHO 0,07, qTo yKa3biBaeT Ha ManyiO BepOHTHOCTb 
MHorol!loTOHHbiX no~cBeToK. Ha puc. 3-1 noKaJaH BpeMeHHOH 
cneKTp C pa3peiiiaiO~HM BpeMeHeM 1,5 HCeK, nonyqeHHbiH 
B yKa3aHHOM Bbiiiie H3MepeHHH. llpeue6peraH BpeMeHHOH 
~acnepcHeB: CBeTOBoro ~Ho~a. nonyqaeM, qTo IIIHPHHa anna
paTypHoB: lilYHKI.(HH pa3peiiieHHH He 6onee 1,4 HCeK. Ha 
puc. 3-2 noKaJaHbl ape MeHlible cneKTpbl, nonyqeHHble npa 
o6nyqeHHH HMnynbCaMH 3neKTpOHOB C 3HeprHeH 150 K3B 
TOHKOH MHIIIeHH H3 30nOTa. 3aMeTHOrO BKna~a niOMHHeCI.(eH
l.(HH He Ha6niO~aeTCH. Ha puc. 3-3 noKaJaua KpHBaH JaTy
xaHHH niOMHHeCI.(eHI.(HH, CHHTaH B TeX )l(e ycnOBHHX Ha MH
IIIeHH H3 nnaCTHqecKOrO Cl.(HHI.(HnnHTOpa /2o/o aHTpal.(eHa 
B llOnHCTHpone/. )J;nH CHH)I(eHHH HHTeHCHBHOCTH Ha6mo~ae
Moro CBeqeHHH ~o aenaqHHbl, o6ecneqaBaiOII.(eB: o~uol!loTou
HYIO peracTpal.(HIO, nepe~ <!>3Y BBO~HncH CBeTol!lanbTp HC -11. 

llpHBe~eHHbie BpeMeHHble cneKTpbl noKaJbiBaiOT, qTo 
npH HJMepeHHH nepexo~uoro HJnyqeHHH Ha l!loHe niOMHHec
l.(eHI.(HH BKna~ nocne~HeB: B Ha6niO~aeMoe cBeqeuHe MO)I(eT 
6b1Tb yqTeH BO MHOrHX cnyqaHX BllnOTb ~0 HaHOCeKyH~HhlX 
BpeMeH BbiCBeqHBaHHH niOMHHeCI.(eHI.(HH. 

ABTOpbl 6naro~apHbl aKa~eMHKY H.M.<l>paHKY, no qbeB: 
HHHI.(HaTHBe H npH llOCTOHHHOM BHHMaHHH BblllOnHHnaCb 
HacToH~aH pa6oTa, KaH~H~aTy TexuaqecKHx HayK B.r.TH
IIIHHY Ja none3Hble COBeTbl, a TaK)I(e E.H.MaTBeeBOH 
H Jl.JI.)I(Hnbl.(OBOH Ja H3rOTOBneHHe nneHOqHbJX Cl.(HHI.(HnnH
TOpOB. 
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